Combined genetic and transcriptional profiling of acute myeloid leukemia with normal and complex karyotypes.
Acute myeloid leukemia (AML) is a heterogeneous group of diseases. Patients with a normal karyotype constitute the largest single group; multiple chromosome rearrangements involving three or more chromosomes occur in 5 10% of AML patients. The pathophysiologic mechanisms underlying both groups are largely unknown. In the current study, we have systematically combined transcriptional profiles with cytogenetic data from 15 AML patients with either normal or complex karyotypes. The expression profiles were investigated by unsupervised hierarchical clustering, supervised cluster analysis, and comparative genomic microarray analysis. In addition, the samples were analyzed by G-banding and/or spectral karyotyping and comparative genomic hybridization. Our results show that AML with complex karyotypes exhibit a gene expression profile that is specific to this group of patients. The differentially expressed genes included several located on 5q and 7q, as well as genes involved in controlling cell division. We also found that DNA gains and losses caused by multiple chromosome rearrangements result in altered gene expression in a gene-dosage-dependent manner. These data provide insight into the mechanisms of multiple chromosome rearrangements and further demonstrate that the expression patterns of AML are strongly linked to the karyotypic status, even for the relatively undefined cytogenetic subgroup AML with complex karyotype.